Estimation of the iron concentration in excised gray matter by means of proton relaxation measurements.
To validate their correlation with tissue iron concentration, proton transverse relaxation measurements have been made at 2.35 T (100 MHz) in 25 samples of excised, frozen, but unfixed human gray matter tissue obtained from the globus pallidus, putamen, caudate, thalamus, and cortex of five postmortem brains free of neurological disease. The iron concentration was independently measured, using atomic absorption spectroscopy. The proton transverse relaxation measurements exploited the interecho time dependence of the apparent transverse relaxation rate, R2app, obtained from a Carr-Purcell-Meiboom-Gill (CPMG) sequence. An empirical semilogarithmic relationship between R2app and the interecho time provided a measure of the relaxation enhancement due to iron, namely, a slope p, which demonstrated a significant correlation (r = 0.78, P < 0.001) with tissue iron concentration. Moreover, a simple rate difference, delta R2app, determined between interecho time values of 6 and 60 ms, was also found to correlate significantly with iron concentration (r = 0.81, P < 0.001). Both of the foregoing correlations were better than that of R2app itself. When the tissue samples were subdivided into brain structure groups, the intergroup differences in rho reflected their known differences in iron accumulation and correlated with those of the mean group iron content, determined by atomic absorption spectrometry.